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APPENDiX I)

RESERVO IR HYDROLOGY AND DRAWDOWN

Reservoir Hydrology

The hydrologic analyses presented in this Report and in the Appendix pertains
to present hydrologic conditions and 4oes not consider future changes produced
by uncertain conditions such as urbanization , forest fires , or other
modifications within the watershed.

The inflow Probable Maximum Flood Hydrograph for Wanaque Reservoir was
supplied by the Philadelphia Office of the Corps of Engineers and is shown
in Figure D-1 (Reference 8). This hydrograph has a peak flow rate of
33 ,500 cfs occurring 50 hours after its start. The total runoff volume is
94 ,500 acre-feet , over a time span of 140 hours. The NEC-I Computer Program
(Reference 5) was used to route this hydrograph through the reservoir. The
main discharge structure for Wanaque Reservoir is a 520-ft long Overflow
Weir about 0.2 mile east of Wolf Den Dam , which has had permanent
flashboards in place since 1934. The storage volume-spillway outflow
relation was determined assuming that the initial water surface elevation
was at the top of the flashboards (302,4) and the structure functions as a
sharp—crested weir.

— The spiliway discharge and the reservoir storage/spiliway outflow relationships
used in HEC—]. for routing the PMF and one—half PMF through the reservoir assume
the flashboards are in place. These relationships are shown in Figure D—2.

Reservoir
Water Elevation Spillway Discha r~~ Flood Stor

~E(feet) (cfs) (Acre—feet)

302.4 0 0
303 820 1 ,381
304 3,760 3,530
305 8,410 5 ,678
306 14,210 7 ,765
307 18,640 9,822
308 23,700 12 ,431
309 28,600 14,270
310 35,300 16,418 

-— - -- -~~~~~~~ _- .~~~~~~ - ——--- -_ -~~~~~~~~~~~~~ - -~~~~~~~~~~~ 
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The surface area and storage of the Wanaque Reservokr a t  different water
levels (Reference 2) are shown in Figure D-3. Their values are:

Water Elevation Surface Area Storage
(feeti (Acres) (Acre-feet)

215 0 0
220 40 153
230 190 1 ,228
240 370 4,910
250 790 9,820
260 - 1 ,070 19 ,027
270 1 ,300 31 ,303
280 1 ,630 45 ,420
290 1 ,960 63,326
300 2,310 84,701
310* 2,620 106,183
312* 2,680 110 .480

*Values extrapolated from elevation 305.00 ft. (Reference 2)

Results of this routing procedure indicate that the PMF would raise the pool
elevation to about 308.8 ft. Routing one-half the PIll (16,750 cfs) through
Wanaque Reservoir raises the pooi elevation to about 306.0 ft , four feet
below the crest of Wolf Den Dam.

Flood routing was also performed assuming that the flashboards were removed.
In this case , the storage volume-outflow relation was determined with the
starting water surface elevation at the top of the spillway crest
(300.3 ft.) and the Overflow Weir discharging as an uncontrolled ogee crest
spiliway. NEC-I results indicate  that the PMF would raise the pool elevaton
to 306.9 ft. The reservoir was designed to safely discharge 18,000 cfs
(slightly larger than one-half of the P111) without the flashboards in p lace .
Graphs of pool elevation versus time for the PMF and one-half PMF routing,
with and without flashboards , are found in Figures D-4 and D-’S.

Reservoir Drawdown

If an emergency condition that affects the stability of one of several dams
that form the Wanaque Reservoir or of the outlet and control works of the
Raymond Dam develops , then a fast drawdown of the reservoir to a lower
water level will be required. The lower water level depends on the

D- 2

Li 
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- location and nature of the hazardous condition, Figure D-6 shows

- - graphically the times required to lower the reservoir level with the
- existing facilities .

The water level in the Wanaque Reservoir can be lowered by the following
means which are discussed further on the following pages .

A. The Wanaque Aqueduct System.

B. The existing aerator system.

C. - A 36—inch diameter blowoff.

d. The bi.owoff and the aerator together.

e. Other blowoff lines.

All drawdown times were computed considering that the minimum inflow of
2 cfs/square mile into the reservoir was equalized by the system demand
and other water loses.

it~
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Dear Mr. Putt: - - - 
- - 

.

The following information is to be app lied when determining the Spillway
Design Flood for the first nine dams Gilbert/Cou~nonwea1th is inspecting
in connection with the Dam Safety Program.

U For the five dams around the Wanaque Reservoir (Raymond, Wolf Den,
Furn ace Road, Midvale and the Overflow Weir), the hydrograph used should conform
to the data specif ied below : 

- - - - - - -

~~ 

- - -

Peak Q 33,500 cfs .. - 
-
. 

- - -

- 
- 

Shape should be similar to the P~~ hydrograph labeled “Wanaque River 
- -

at Mouth MPF~29,3O0 cfs SPF ~ 14,000 cfs shown on Figure A63 of the
Passaic River Basin Report. (A copy of this figure is inclosed)

- - The above information is from the Passaic River Basin-New Jersey and
New York Survey Report for Water Resources dated June 1972 by the New York
District Corps of Engineers. The drainage area above the Wanaque Dam
stated in this report is slightly different than the drainage area you have
supplied to us in your letter dated 9 May 1978. To maintain consistency

- - 
I - . between reports we would suggest using 90.4 sq. mi. for the drainage area
- . above the Wanaque Reservoir as published in Table Al of the Passaic River

Basin Report.

Due to the small- drainage area of the remaining four dams (Glen Wild Lake
- —1.04 sq. mi., Lake Vreeland—0.83 square mi., Crystal Lake-4.34 sq. mi., and

— - - Cedar Grove Reservoir-O.45 Sq. mi.), the hydrographs for these dams should
be developed using the SCS triangular method . For an examp le of this method
see Pg. 74 of Desi2n of Small Dams (second edition) by the Ii. S. Department

* - . of Interior—Bureau of Reclamation.
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- Mr. Robert A. Putt

- -, If there are any other questions, please do not- hesitate to contact us. 
- -

~~~ 
--~~. : - 

-
- Sincerely yours, 

-

- - .- ] ~~~~ ONARD J. LI KI- 
Fig. A63 (Passaic River Chief, Hydrology-Hydraulics Branch
Bas in Report) - 
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APPENDIX E

INSPECT ION REPORTS

(The North .Jersey District Water Supply Commission -

provided the inspection reports contained herein.) 
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NORTH JERSEY DISTR I CT WATER SUPPLY COMMISSION

M E M O R A N D U M

TO: Dam Inspection File

FROM: Joseph Foley, Engineer

DATE: April 5, 1977

i s :  On March 31, 1977 Roscoe Jennings , Doug Ce Lon e and I

~.nspec ted the darns at the t4anaque Reservoir ; the following
is a report ott their conditions and r e c om me n d at i o n s  on ma i n -  -

tenance of same .

FURNACE ROAD DAN

Condit ion: There are trees and brush on the wet and
dry -sides of the darn and also a small swamp of appar-
ently trapped water behind the dam .

Recommendations : The trees should be killed and re-
moved using poison suitable for potable water.

MIDVAL SE DAN -

Condition: Seine trees are growing on the wet and dry
- - sides of the darn. There is a small spring flowing

from the foot of the dam at the north end.  W et  spo ts
and soft wet sand are also apparent at the foot of the
darn . No s ink holes or other indications of dam fa i lure

I I were apparent at this location. A sample of wate r  f rc~this spr ing and a sample fncm the reservoir were taken
and anlyzed , the results are as follows :

I - Spring Water: 
- 

Specific c o n d u c t i v i ty  63
pM 5 . 3

Reservoir Water : Specific conductivity 102
pH 6 . 9

The results indicate that this - water is none L ike ly  ~o
be ground water than reservo ir water. (For addi:i:na..
information , please refer ~o a memo from Ecb ~4ieLa~~
to Geor ge Destito dated Nay 3 , 1 37 5 ).

Recommendations : The trees on -the ~~~ s~ culd e ~~~~~~~and removed. The darn should also ~e cheoke~ :en:o~~i:a~~.-;to be sure the spring is not a Leal< in the ~am.

E—1
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DAM INSPECTION FILE PAGE 2

R.AY~iC~-1D DAM

C~ndition: Ezoeli.eu.-t

SPILIWAY

Condition: Good, e~oepr thar it was indioa:ed by ErnieResr aj no  that there is a. small leak in the s;illway .
did not observe it because of the overflow . I will check
it again when the reservoir goes down .

Recommendations: The leak in the spiliway should be fixed
when the reserzoiz- goes down. - -

WOLF DEN DM -

Condition: There are trees and shrubs on both the wet
and dry sides. There are small springs flowing from the
low sections behind the darn. Same samples were also taken
here and the results were that the water had a specifio
conductivity of ~o and a pM of 6-. 3 , so this water is most
likely ground water also. -

Recommendations: I recommend that the trees and shrubs
be removed.

GREEN SWAMP 
-

~~~Dam -

Cottdition: The general condition of the darn is good , a . -
though sections of the gunite sunfaoing are cracked and
have fallen off (especially near the expans ion  ~cints) ,due to moisture that found its way under the guite There
was water running out of the drain but this flow was not
excessive.

Recommendations: The cracked and loose gunite should be
chipped awey and replaced and at the expansion joints ,
the guniee should be chipped and tar poured Li cc all ow
expansion of the concrete.

fland~~2A Dams

Condition: 3cth saall dams are. ~eavi .y wooded and there
is a small swam p behind the ~ ~ darn .

Recommendations: ~he only recommendatio n for the se  ~ans
is that the t-?ees be removed from both sides of the d&t5 .
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CAN INSPECTION FILE PAGE 3

~2 Darn

Condition: This darn is in axoellent ocndit±:r., exce~:
- around the exoansion joints where the gunice is cr~ ok ed
due cc the fac t that no allowance was made for expans i on
when the guite was applied to the darn. There is also a
swarno behind this darn, but this looks like a. natural swamp .

Recommendations : The gunice at the expansion joints should
be chipped away and tar poured in cc allow expansion and
any other cracks in the gurtite should be chipped and re-
paired.

~l Dam-i
Condition: There are trees and shrubs on both wet and dry
sides of this darn . There is also a swamp behind the dam .

Recommendations: The darn should be cleared of trees and
shrubs. -

As a result of my research , so far on darn inspecticn , 1
received a bookle t, “Supervision of Darns by State Authorities”
published by the United States Ccmmittee on large dams , July
1966. This publication had little information on the actual
inspection df dams but it did have some useful information such
as: the function of dam superv ision in New Jersey is performed
by the Chief Engineer , Division of Water Policy and Supply ,
Department of Conservation and Economic development . Inspection

H of dams is done by the State at the State ’s own e x p e n s e  on t h e
complaint of potential failure.

Additional information on darn inspect ion is also coming
from the Corps of Engineers and the United States Committee  on
Large Dams . 

-

JF:lk

cc: Dean C. Mcli
Robert G. Wieland
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t.scatten 23.31.5.4.3 ti4 nearby.

On Yer~Pt 23 , 1923, the gtt.s in b. ~~Ln darn ‘.rc closed .x:s;t for t’iu

pssss~e of 21 a. g. 4. thr~i1h the bl w—qtt , a d  on ~areh 29, 192~~, the water

in the rises-vs r had risen 7 feet.

On Vereb 29, 1925, in ecepeny with ~~~. ~~. ~. Critchlc-w , inspection eta seed.

of *11 a~’ tho dams in t h e  f&naq-u . projeot. -
-

~s*r-nac. ~oed da.it was fo’n-~ to be theist 50 ~.r sent eerml.te.

- - Post ‘ro ~ D(7,rs~ori lam w.tr a~.si control hrn,es w.re ~orsots t , sisie t fsr

etostn~ a s~seU breech vit&-t was ‘eft its the dam Csr st r .ani control , an4 t sstst—

tattom of reeordtnr. r”ç’ itt the ntrot hou se.

lan*euq ~‘a.tn dass.

!idval. Dam. -

Ceerfiew ‘!etr.

volt  Dcii Ds~s, ar~d

Grs’n ~ wa tn t)-e~ s ~os. 1, 2, 3 and 4 w.ró cciepl.ts en~ 
wer- c~ -v,n ~tne~.

- 

- 
The ~tatrsaet {ett e~ at I da s hac been sione t i-s tenor-tat-se e wi th th~ so re~red

r!ens end tn a thorci~h~v Ner~r’anhLke arid sat isfactor y i~~nner.
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